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to^l i*}^ ^2: «HH ^ 33 -2.5., <&£*H ±*W M ^ 

-8: BF 2 ^ -g-*H3 oj^ A>-g-^ cfl^lcH] Qx}t$o] 3.J7 

o^o^ Atomic dopant)* °l£r ^f-JlS*), ^ 

TEDCTransient Enhanced Diffusion) t|Hjs]fe $ ^tfltb <>B5- 7K 1 

(OutgasingH S}*H a^^f 3# ^ SU^r >£5L*fl 

£ le 

^ 2i&, °l£r #€*h TED, o>*7fl-8 
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£1:5. *ll ^12: ^^{Method of manufacturing a semiconductor device} 



£ la £ le^r ^"^^ icfs. til-s.^] ^ ^-i- ^*>7l 



101 : te^l 7l^r 102 : ^s]- 1 ^ 

103 : n€ 104 : pH 

105 : o]^- ^<$^ 106 - ^oje A>^-nv 

107 : 108 : BflJE. *I3H- 

109 : 



«hE.*ll ±^ 7)}2i » 0 >^ofl ^ O.S., ol^- ^Oj ^_g_ ^Al*V 

^ ^ a) ^ofl -og^ TEDCTransient Enhanced 
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Diffusion) Q<#o] ^+$s\±r ^-§- 7^ (OutgasingHl 3*11 tf-^-sJ e^o] 

<10> ^ti>^ o. S( #S}]A1 ^>!4 H^^l^Bll- ^lS*>7l ^ o]^- ^ 

ol ^ «V£*fl 71^8; ^ sl^S ^Sr ^(Wall sacrifice 

oxidation)^ aVSJ- ^3 (Wall oxidation) M^iS ^H^H db7>» 

A ^^M?]^ SA-STKSelf Aligned-Shal low Trench Isolation) ^^.S 

<n> #7HH, nMOS B^l^Ei* <i£ °l-g-*Rr 3MiH #EflAl dt^XData Flash 

device)^ 7J o.^^ -f-^(B)* ^<a*H M S^-g- <^ ^f^g- ^Sr4. °1 
^sflA] ^>oflA^ "a^o.s 512byte HSa^ /^(Sector 

program/erase) U 0 ^^S. « E£^^^7^ ^*>7} afl^-ofl , fry ^ "(Unit 
cell block) MHH ^ ^oj-o] 5-<ysflo) tW. 

<12> o| ^oflA^ £( ^SflA] ^ cflolE] #2flAlS] ^JjLofl^, ^ o] 
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HCECHot Carrier Effect)* FN El ^ (Tunnel ing)-§: °l-g-tr*o v ^-°- 

S. ^*)s\7] nfl^-ofl, ^ (Depletion region) #2fl^l(Code 
FlastO^Hr tfiM, ^ ^1°^ S^^>7l £r£7 r nfl-f ^jl*V 

-S.«y(Parameter)ol ^cf. o]^ -g-Ei S^-§- oj-g- ^oj^ofl o}*fl ^ ^tg-ofl 

*r€- #£7f ^7}*}^ ^i^fe -frJL *fl^ zjo] (Effective channel length) tfl^ 

<13> ^1^>, SA-STI U^-i- ^> ^-S^-i: ^^*>^ 3-£r *^ofl 

j^S. ^(Transient Enhanced diffusion; TEDH IMS^M 4i7>£l ^^^l ^V?fi 
€*=K 5£*>, ^*}^ S-^ S^^>7l €- (Large mass) ^ 

€■ Ir^l-^l 4 s RDG(Remained Dopant Getter ingH ^*fl 

^*>7l °}$;<L3, A>-g-^>^ &^cf. 

<w> g:^ S i£ 5fl^ (Surface channel)^ -R-Jl *fl\| ^(Shallow effective 

channel region)^- *§^*}7l Jfl*H €^ ^-g-^>i Sixr BF 2 ^ ^-f ^ 

l^ofl ^tb 7fl>a(0utgasing)^-S. £^ (Dopant lossH ^*>J1, 

-t^Mfe F^ o>-g- 7K 1 ^SHI 7l<ytr F -frS. o>«- 7 fl^l 
(Induced outgasing)!- ^ S*-^ , <?]sfl ^s)-^-^ e^o] ^ sfi| ^ §-^^o] 
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<is> i*|.i£H, £ ^"71^ M^l* m^}7] #5.31 ^*>3 ^°*M: 

<g*]. s o}^-o]^\ #^#(Atomic dopant)* 1^t±^ , <>l£r 

TEDCTransient Enhanced Diffusion) iM^fe 33* ^tfl^ ^^sr>Jl o>^- 7fl 

^(OutgasingHl ^«fl ^J-Jfc} ^o] ^ 5^ <£:£*fl 

y o v ^* ^l^sfbtl ZL s.^ol 014. 

^ ^] 

<16> -S. ^Aloflofl Of-g- a>i^l ^7f°} ^12: wV^l ^^*>7l tb 

^eg:*} tij-i^l 7l*ol ^^-5) cj^l ^ tiV£^l ^ S°H1 o]^- 

^JilJL ^7>^ol -f-^cf fc^s. oI-lo^ 37 > 

<18> ^ > ol£ ^3°. 10 ifl*l 50KeV^l oflM^S. 5E11 ifl^l lE13ion/cm 2 ^ ^ 

^<g*M, <y#* ^Ifr ^ SE^, °1^ ^oj ^30. 3 vfl^l 13£ 
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<19> 5E*h o)£- ^<Q$& ^Mlrr, ^ 

^a]^- ^s. $14. °H, 1*1 3^ 800 vfl^] llOOt:^ £r£.<Hl>H 20 ifl*l 50t:/sec 

5] ^l^^i 5 tfl^l 30^ ^a]^- ^ o^cf. BE^r, ^ 1*1 3^ 

<20> ol^|- ( ^J=L£ #2:«H *g^o] ^AHl- ^^^>7lS. *V4. 

34, °1*HH 7flA]^^ ^AHlofl tV^Sjir ^ <>1 o}t]E} A^JsL 

7>^1 *H|7fl €^l*>7fl ^^71 ^*fl £ 

^^oHl^ ^-s^ -g-^tb lit *1%1*>4. 
<2i> £ la ^1^1 £ lexr aJaHH rcj-^ ^2: y o V, 3-§: ^*>7l 

^a>^ 4^£-i-^4. 

<22> £ la# ^S^, *V£*fl 71^(101) 5E±r X^*^* ^t!" 

5]AJ Aj-3.nj.0_3. #3^(102)^- 7l^r(101) -^-^-ofl ^^t>4. ^VSI- 

^(102)^ ^ <>]■& ^ ^ A] ^Aj^ #^1-1-^ 

(Channel ing)«fl ^ tb #51 SKK Inter diffusion)^: ^a||S>fe tb4. ^a], ^ 

3.Q <£^(102)-& 750 tfl^l 800°C^ £rH°1H £a_j #^£.5. 
^^*>4, 70 vfl*J 100A£) ^Mls ^^€-4. 

<23> *VS^(102)-g- <g^*>7l ^ofl ^ AjAl^- ^ olcf. o)nfl, Afl 

3 H 2 0:HF7> 50:1 100 £^ Ir^^CDHF)^- 



16-7 



1020020072242 #^ 2003/4/17 

SC-KNH4QH/H2Q2/H2O) ^V^-^-S. <>l-g-3H ^*1*}7H4, NH 4 F:HF7> 4:1 vfl^l 7:1 

3- £th€ ^ -§-"^* 1:100 vfl^l 1:300^ Hl-irS. H 2 0<>11 3]^*1^ B0E(Buffered Oxide 
Etchant)s}- SC-KNH4OH/H2O2/H2O) -M* £*>3-2.3. <>l-g-*H 4i*lSM=h 
<24> £ ib» n^ ^7>7> °l^r ^3-2.3. n€ 

(103)* ^^tb * n1fi(103)iLE}- ^ q 0]Sl p ^ (104) ^. o^sJH ^^«.Vcf. 

71*1, B^l" nH(103)£- 500 ^fl^l 2000KeVS] 5E12 vfl*] 5E13ion/cm 2 ^ P» ^ 

p€(104)^r 200 vfl*] lOOOKeV^l ^M^lS 1E12 ifl*l 
5E13ion/cm 2 ^ B« *r 9X^. ^ , p^fl^ ^>7> S 4t 

^Itt n€C£*l£|*l &*)* nlS£r 200 *fl*l lOOOKeV^ ^H^lS 1E12 vfl*l 

5E13ion/cm 2 ^ P# ^S3*H 3^ <r ^HH, ifl* ^s>7l °l£r 

(Dopant channeling)* ^*fl*}7l 3 vfl^l 13-EES} ^a>z^-o. 

S ^*l*Rr M>^*>^. 

<25> £ lc# %i-2:s>^ , p^(104)^ ^ S^H^r ^5^1 71^(101)^1 

^5=*« ^ £<$-^r ^^}7] o]£- ^ ^ 0. S ^^OJ- ^ 

-g- ^<y^(105)# <^7H, ol£ ^°l#(105)£r ^sflcn] o.s A>-§- 

B^q- ^ol ^7>^o] X}-^ *£«-°m BF 2 ^ ^o] «^ jf^s. *l~g-*Rr 

cflAjoil ^^^=ol 3Ji c+o)^ oj^-ol^l l;^!- (Atomic dopant)* ^«a*H 

, -§-^214 3^*1 ^7>S. °l-?-<H*l 37 > ^oj^TlM-, 

^>flfe *]#( Indium)* ^r^H ^^tb^-. °H, °1£ 10 ^] 50KeV2l ofl 

H*l3. 5E11 ifl*l lE13ion/cm 2 5l *£-§-* ^<8*H <r Si 4. , €* 

71 "^7W£, S^*>7l flfc ol-g- ^oj ^ 
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^-foflJE ffl^ ^(Buried channel ^>-g-^ $}o)b\ #sflA](Data flash)°fl 

<26> £<y. ^.g. o]^. ^<y#(l05)-t- ^^^V ^j^l^r, lr^# sK Dopant 

activation)^ ^-^sj-l- ^r°3 RTP(Rapid Thermal Process)^ £o} ji^a]^ 
3)^5)-^- ^ <i^5l 1:^1-^ U"*]*} 1 ^ # 

^^.nV^- ^-cfls)-^- ^ olcf. ojnfl, <g^e) 800 i-fl*] 1100 

20 ^*1 50°C/sec^ -SrS. -R-^r 1 ^ 5 i-fl*l 30^ ^-tb 4 1 , A 

<27> £ id* %^}^ ( #3^(5. lc^ 102)* if, TflolH ^5}-^-(#efl 

a] ^7}^ ^-f^ 106), #H#(107) ^ sfl-EL ^Sr^(108)* 

<28> <^7)*\, #3^(5. lcS] 102)^ H 2 0:HF7> 50:1 vfl*l 100: 1^) ^£ 

w.^^a].( DHF )52]- SC-KNH4OH/H2O2/H2O) -g- 0 JJ-g- ^f^i °)-%-& ^3} ^ ^171 

<29> ojjf , TllolH ^sv(106)^r 750 vfl^l 800°C£] ^r^H ^ ^ 

tlr ^ 900 9KTC^ ^Si^H ^ -gr^7l3. 20 ^) 30£-# o^ig-g- ^a^H # 

£31 71^(101)^1- Tllole -y- 21-^(106)^1 7^1^ ^ D j£f ^ist-tVcf . 

<30> *V^ t #^(107)^ SiH 4 Si 2 H 6 ^ PH 3 7 r ^# ol-g-^H 530 ifl*l 

620°C^1 o.l t|l*l 3Torr^ ^ M°lH LP-CVD(Low Pressure Chemical 
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Vapor Deposition)^ ae|] 0 J A>o]^(G ra in size)7} £HB (Doped) 1-2^ 

1.5E20 vflx] 3.0E20 atoms/cc^l 2^L*M , 250 500A^ ^^tf. 

&Sl<$ #^#(107) tf-M ^^5)^ sfl= llsj-ej-(108)£- LP-CVD^ <>l-g-*H 900 
vfM 2000AS} ^MIS *r Slcf. 

S. le« , ^ ±7 ± ^<^s] sfljE. 33W108), # 

^(107) * 7)) o]e aVsKK 106)^8- £*>3-£-S »]7l*M <$<$9\ uV^^l 

7] #(101) ic#Al?lnf. °l* f i^} *h£*lj 71^(101)51 ^ 

30]^] ^Jz?-*H H 31*1 (109)1- ^$4. °)°]*\, ^-S-)S 
*1(109)« ^B^^>^ STI (Shallow Trench Isolation) ^2:^ ^^-(5.^1 &-§-) 

-& ^^^cf. <^7H. ^<£#^S*) JTgJE. #sl-^D>(High Density Plasma; HDP) #5}-^ 
* *r a.<>l = (Void)7> l^Slxr »8-^l*r^^ (109)7> ^1*1 

ufl^S.^- ^ofl 4000 vfl*l 10000A21 ^^tr^. 

a} sfljEl ^3^(108) ^^#€1- ^171*>^>H, SK£*H 71^(101)51 i^in} ^-JE 

^ol^n> #^Ol ?j;f5f£S. 71^13 ^ # 7ll#*)H ^A^Cf. 6] 

°W, sl^€(Di luted) HF# °l-§-^ ^ Afl^ ^-g- ^aI^V ^ ^S/S lr€^(107)3f 
-§- < atr 400 tfl*l 1000 A^l ^f^^ji -f-^oj ^efl^l u\)s.e] <g£] 
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<34> ^-S: A o V 7MH i^a) 7fl2: y o V ^# 4~§-4 ^ S4t 

<35> ^^), 31^r ^^Ml -S-T 2 "^^ STI ^SS] ^> M^-fr *8^*fl°) ^fe Cll 

°lB 1-sflA] ^>o] ofl^e) aji ol^^l #£#(Atomic 

dopant)* ^-5}^ &^&<& 2:^-8- °l£r^#* ^^-JLS*), TED ^i^} 

<36> -t^fl, TED ^-i- ^-S ^ ifl4M ^<3-^ I^L^- 

<r SM nfl^ofl, #sflAl v\)5L£\ € 1"^ IL3.n.^/±7] ^ H= 

<37> AJ)^, o]^- ^f-fr 3^3. ^ ^ ^^-1; ^Al^ -Bj-^HH O^H^o] 

<38> ^ ( Tfl o]H ^>5)-^ *i*>3Tr w o V *l*H -^§^ 7flojH ^5^* 

^*Rr ^ol 7>^Sfl^lS.S, FN El^^* °l-g-*Rr cllolB #HflAl Dfl^e) ^7.}°) #7] 

7>^7fl efZL, °§<* # ^cl ^5}^ 3} o. 
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[37* 11 

tilH^l ^7>« ^^*>7l ^ ^o] 7 ]%o] #7]}; 

til 

A o V 7l aVS^l 7]#S] ^ ^olofl ol-g- ^0.3. ^V^l 3.i&*\ & 
[37* 2] 

31 

*fl 1 %H1 SW^, 

^•71 ol^- ^oj 10 iflxl 50KeV^l 5E11 lE13ion/cm 2 ^ 

# ^^Rr ^ °-5L ^ «V£*fl 

[37* 4] 

1 * HL^r ^1 3 *ofl &°H, 
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51 

afl 1 ^ £^ afl 3 &°H, 

^•71 oj£- 3 ^ 13SL cq ^Afz^-o.s. ^-71 ^<3*Ur ^-g- ^> 

6] 

7] 

^1 6 %M1 9X°]*\, 

^7} #4* <i^5l^ 800 vfl*l HOOTCH ^rlEolH 20 ifl*l 50°C/sec3 £J£ 

# -B-^l*}^^ 5 ^fl*l 30^ ^}*}±r m ^r^SLZ. ^ «>H^1 ^7.} 2] afls 

8] 

afl 6 SE^ 7 1H1 &<>H, 
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